Sugar-Coated Nanobullet: Growth Inhibition of Cancer Cells Induced by Metformin-Loaded Glyconanoparticles.
Metformin, a widely used drug for treating type-2 diabetes, has now been discovered to reduce cancer cell proliferation. However, further efforts are needed to design effective metformin delivery vehicles, instead of bare metformin. Herein we report a highly efficient transport nanostructure based on core-shell glyconanoparticles (GNPs), with gold as the core and dextran as the shell interspersed with metformin molecules. The dextran shell facilitates the entry of GNPs into living cells, which allows the subsequent release of metformin. Using MCF-7 breast cancer cells as an example, significant cell growth inhibition was observed after treatment of metformin-containing GNPs (MGNPs). Compared with bare metformin or bare GNPs, MGNPs show a stronger capacity for cell growth inhibition with good biocompatibility. Furthermore, inactivation of mitochondria and activation of p53 protein are observed during MGNP treatment, which provides evidence for metformin-induced cell apoptosis pathways. This work provides a new therapeutic tool for the treatment of cancer.